Aims: This study aimed to examine alcohol, tobacco or marijuana use onset and associations between age of onset and current use, and between age of onset and current polysubstance use among a sample of Mexican young people aged 17-20 years. Methods: Alcohol, tobacco, marijuana and other substance use were identified in a 2012 crosssectional survey of male and female students entering first year university in Mexico City. Chisquare tests and logistic regression models examined associations between gender, age of onset, order of onset, family substance use and current polysubstance use among 22,224 students. Results: The largest proportions of males and females initiated alcohol at age 15, tobacco at ages 15-16 and marijuana at ages 16-17. Earlier alcohol and tobacco initiation was associated with past 30-day use of the same substance. Gender differences in alcohol and tobacco use were small but males were significantly more likely than females to use marijuana and be polysubstance users. Family substance use was associated with earlier onset. There was a significant association between the earliest age of any of the three substances and current polysubstance use. Conclusions: A number of contextual and cultural factors in Mexico may be contributing to early onset, continued use and polysubstance use and deserve attention in research and by prevention programs.
INTRODUCTION
Worldwide, alcohol, tobacco or marijuana are the most widely used substances among young people (Kendler and Prescott, 1999; Ellickson et al., 2004; Hu et al., 2006; Hingson and Zha, 2009; Ehlers et al., 2010; Buchmann et al., 2013; UNODC, 2013; Buu et al., 2014; WHO, 2013 WHO, , 2014 . Early onset of alcohol, tobacco or marijuana has also been associated with early onset of one of the other two substances (Behrendt et al., 2012; Ramo et al., 2012; Buu et al., 2014) , with later substance use and with substance use disorders (Behrendt et al., 2012; Moss et al., 2014) . The gateway hypothesis has been used to describe use of drugs in a sequence and predict progression to use of later drugs such that, e.g. alcohol and tobacco initiation likely precede marijuana onset (Kandel and Faust, 1975; Grunberg and Faraday, 2002; Kandel, 2003) . However, recent studies suggest sequential patterns of onset are not universal. For example, a study comparing patterns and order of initiation of alcohol, tobacco, marijuana and other drug use in 17 countries shows patterns of onset differ across contexts and cultures (Degenhardt et al., 2010; Vanyukov et al., 2012) .
In Mexico, alcohol is the most widely used substance followed by tobacco and marijuana use (Health Ministry, 2012a , 2012b , 2012c . Although men traditionally consumed alcohol more frequently and more heavily than women (Medina-Mora, 2007; Health Ministry, 2012a) , alcohol use has increased among females in all age groups (Health Ministry, 2012a) . More young people drink than smoke tobacco, and trends indicate increases in alcohol use and marijuana use (Villatoro-Velázquez et al., 2011) . The most recent national general population household survey in Mexico found that 46% of males and 40% of females aged 12-17 years ever used alcohol with 15% of both males and females drinking 5+ drinks on a single occasion in the past year; 27% of males and 17% of females ever smoked with 16% of males and 8% of females smoking in the past year, and 4% of males and 1% of females ever used marijuana with 2% of males and 1% of females reporting past year marijuana use (Health Ministry, 2012a , 2012b , 2012c . Studies also show alcohol onset among Mexican adolescents is earlier than tobacco or marijuana use and early onset of alcohol and tobacco use associated with marijuana and other drug use (Benjet et al., 2007; Villatoro-Velázquez et al., 2011; Ayers et al., 2012; Health Ministry, 2012a , 2012b , 2012c . The national household survey found almost two-thirds (65%) of males and 43% of females aged 18-65 initiated alcohol before the age of 17 and the average age of cigarette onset among 12-65 year olds was 20 (Health Ministry, 2012c) . Over half (58%) of adults who used marijuana initiated use before age 17 and 36% initiated use between 18 and 25 (Health Ministry, 2012b) . In other research among youths and young adults, the average age of first drug use (marijuana, cocaine, heroin, inhalants) was 19 (Herrera-Vázquez et al., 2004) , and students who already initiated alcohol or tobacco were more likely to use other drugs (Herrera-Vázquez et al., 2004; Wagner et al., 2005) . Other studies of adolescents in Mexico City found the average age of alcohol and tobacco initiation was 12-13 (Villatoro-Velázquez et al., 2011) , and marijuana the most commonly used illicit substance with a median initiation age of 14 (Benjet et al., 2007) .
The present study uses survey data from a project investigating patterns of alcohol use including risk and protective factors among students entering first-year university in Mexico City. The project used a mixed method approach in two phases. In Phase 1 ethnographic interviews explored the influence of the Mexican drinking culture with students identified from an ongoing general health survey conducted prior to the start of the academic year (Strunin et al., 2015a) . In Phase 2, an alcohol survey supplement to a general health survey was administered to entering students to assess prevalence and correlates of alcohol use (Strunin et al., 2015b) . This article focuses on data from Phase 2. The purpose of this study is to investigate associations between age of onset of alcohol, tobacco or marijuana, later use of the same substance and age of onset and current polysubstance use. Familismo is a fundamental value in Mexican culture and identified as a potential protective cultural value in Hispanic cultures (Germán et al., 2009; Marsiglia et al., 2009) . Familismo refers to strong identification and attachment to immediate and extended family, and, although not specifically assessed in this study, in previous research we found aspects of familismo may be protective for moderate drinking among Mexican youths (Strunin et al., 2015a) . Parental monitoring and family relations are also recognized as protective factors for youth alcohol use (Ryan et al., 2010; Stone et al., 2012) . Our previous research suggests that although lower perceived parental monitoring and weaker perceived family relations were associated with male and female heavier drinking-more consequences profiles, weaker associations among males may reflect culture specific gender drinking norms and other gender socialization variables including fewer limits on males than females (Strunin et al., 2015b) .
Based on our previous research and other studies in Mexico indicating an association between family relations and alcohol use among young people, we hypothesized that both males and females exposed to substance use in the family would have an earlier age of onset, that earlier use is associated with later heavier use of the same substance, and that early onset of any of the three substances is associated with current use as well as other drug use.
We examined (a) age of onset and order of onset of alcohol, tobacco and marijuana use among males and females; (b) associations between age of onset and family members' use of the three substances; (c) early onset of the three substances and past month and heavier use of the same substance; and (d) associations between early onset of any of the three substances with current use and other drug use.
METHODS

Procedure
The study is a cross-sectional survey of entering first year students at a large public university in Mexico City conducted during registration when the university Medical Services routinely administers a general health survey. The university does not require written informed consent for the general health survey. In 2012, an alcohol survey supplement collected detailed information about alcohol use. Survey administrators informed students about the general purpose of the alcohol survey supplement; that their participation was voluntary, they could refuse participation, stop participation at any time and/or refuse to answer specific questions. The alcohol survey supplement questions were developed from both the Phase 1 ethnographic interviews and our earlier research. The study was approved by both the IRB at the PI's institution in USA, and the IRB at the university in Mexico City.
Sample
In 2012, 29,677 (80%) of the 37,077 students enrolled in nine campuses of the university in the Mexico City metropolitan area completed the surveys. Of those who completed the surveys 13% had missing data on age. The median age was 18 with an IQR of 18-19.
These analyses are restricted to 22,224 students aged 17-20, consistent with the ages of students transitioning from high school to college.
Measures
The general health survey queried age of onset of alcohol, tobacco and marijuana use; frequency of drinking five or more (5+) drinks in a single occasion; tobacco, marijuana, cocaine and other drug use and family substance use. The alcohol supplement survey included questions about frequency and quantity of alcohol use.
Age of onset
Questions assessed age of alcohol, tobacco and marijuana onset. Age of onset of any substance was defined as the age of first use of alcohol, tobacco or marijuana use.
Alcohol use
Alcohol use questions assessed typical frequency in the past month, quantity on a typical drinking day, and frequency of drinking 5+ drinks in the past year (Strunin et al., 2015b) . Although excessive drinking has been defined as drinking 5+ drinks for men and 4+ drinks for women in a 2-h period (NIAAA, 2004) , the general health survey queried frequency of 5+ drinks for both males and females. Students were classified as ever drinkers if they reported past or current drinking, and as past month drinkers if they provided quantity on a typical drinking day in the past month. Heavier alcohol use was defined as drinking 5+ drinks on a single occasion at least once in the past month.
Tobacco use
Smoking status was assessed by querying if ever smoked, used tobacco in the past month, and number of cigarettes smoked daily. Students were classified as ever smokers if they reported past or current smoking, and as past month smokers if they smoked at least one day in the past month. We also categorize students as regular smokers if they smoked on 20+ days in the past month.
Marijuana use
Marijuana use questions assessed ever use and past month use. Students were classified as ever users if they reported past or current marijuana use and as past month users if they used on at least 1 day in the past month.
Current polysubstance use
Current polysubstance use refers to the use of 2+ substances during the same time period. Current polysubstance use was classified as using at least two of three substances (alcohol, tobacco and/or marijuana) in the past month.
Other drug use
Other drug use questions assessed past 30-day use of cocaine, inhalants hallucinogens , amphetamines, ecstasy, heroin, stimulants and sedatives, tranquilizers or steroids without a prescription.
Family substance use problems Family members' problem with substance use was assessed with a question 'Anyone in your family: had problems with alcohol; uses marijuana; smokes more than four cigarettes a day.'. Students could select: father, mother, siblings.
Socio-demographic measures
Students provided information on age, sex, parental education and living situation.
Analysis
Descriptive statistics compare demographics by gender using t-tests with Satterthwaite's correction for age, and chi-square tests for categorical variables. Chi-square tests examined the association between age of onset and gender. Among those who used more than one substance, reported age of onset was used to describe the order of onset, and chi-square tests determined whether there was a significant gender difference. Separate Cox proportional hazards regression models (unadjusted and adjusted for parental education) determined whether, among males and females, age of substance use onset was significantly associated with family members' use of that substance (Cox, 1972) . Separate logistic regression models explored associations with past month heavier substance use adjusting for student's age, parental education, family members' substance use and living situation. Adjusted logistic regression models examined the association between past month current polysubstance use and earliest age of onset of any substance among males and females. Given our large sample size, small differences may be statistically significant. In describing associations, we focus on hazard ratios and odds ratios. All statistical analyses were performed using SAS, version 9.3 (Cary, NC, USA).
RESULTS
The mean age of students was 18.27 (SD = 0.79) and over half the sample was female (55.6%). Approximately 80% of both males and females had a parent with a high school level education or higher, although males were more likely to have a parent with a college education. Most students lived with parent(s) ( Table 1) .
Although differences between males and females in use of alcohol and tobacco were relatively small, there was a larger difference between males and females in past month and ever marijuana use. Significantly more males than females used marijuana in the past month and ever used marijuana, cocaine or polysubstances (Table 1) . Twice as many males as females ever used cocaine and males were more likely to use other drugs in the past month.
Age of onset
There were significant gender differences in the distribution of age of onset, but the differences were small and general patterns of onset were similar for males and females (Supplemental Table S1 ). Percentages of students initiating alcohol, tobacco or marijuana use more than doubled between ages 14 and 15. Age 15 was the most frequent age of onset for alcohol, ages 15 and 16 for tobacco and ages 16 and 17 for marijuana.
Order of onset
Alcohol onset was earlier than either tobacco or marijuana (Table 2) with no significant gender differences in order of onset for either alcohol and tobacco, or alcohol and marijuana. Among both males and females reporting alcohol, tobacco and marijuana use (n = 3081), the two most common patterns of onset were alcohol at the earliest age, then tobacco, and lastly marijuana (28.6% of males and 29.9% of females); or alcohol and tobacco at the same age followed by marijuana (29.9% of males and 29.4% of females) (not in tables).
Family substance use problems and age of onset Both males and females reported similar parental and sibling problem use of alcohol, tobacco or marijuana. Unadjusted associations between father's, mother's and sibling(s)' substance use and age of onset of alcohol, tobacco or marijuana use are shown in Table 3 . Males with sibling(s) and females with a parent or sibling(s) having an alcohol problem history had significantly higher odds of earlier alcohol onset. Both males and females whose father or sibling(s) currently smoked 4+ cigarettes a day had significantly higher odds of earlier tobacco onset. Males with a father or sibling(s), and females with father currently using marijuana had significantly higher odds of earlier marijuana use. Results of all associations did not change after adjusting for parental education.
Age of onset and current use
Among both males and females, the earlier the age of onset of alcohol, tobacco or marijuana, the higher the probability of past month heavier use of the same substance. These associations remained for alcohol and tobacco after controlling for age, parental education, family substance use and living situation (Table 4 ). Only males Satterthwaite t(20,330) = 12.8, P < 0.0001. c Past month use of cocaine, heroin, inhalants, hallucinogens (LSD, Peyote), amphetamines, ecstasy, stimulants, medicine without a prescription (sedatives, tranquilizers, steroids). (2) = 2.64, P = 0.2668).
c Males and females do not significantly differ by order of onset (χ 2 (2) = 1.62, P = 0.4459).
initiating marijuana use between ages 13 and 15 had significantly higher odds of using marijuana in the past month. Older age, higher parental education and more family substance use were also associated with past month heavier substance use of one or more of the three substances.
Age of onset and current polysubstance use and other drug use
Among those reporting an age of onset for at least one of the three substances, 31.8% of males and 24.3% of females used multiple substances in the past month (Table 5 ). There was a significant association between the earliest age of any use and current polysubstance use among both males and females, with current polysubstance use higher among before age 15 initiators and lowest among ages 18-20 initiators.
Although fewer than 2% of youths ever used cocaine, an earlier age of onset of alcohol, tobacco or marijuana was associated with ever using cocaine (7.2% of males and 4.6% of females who initiated any of the three substances at ages 10-12 compared with 0.2% of males and 0.8% of females who initiated at age 17). Further, males and females with an earlier age of onset of any of the three substances were more likely to use other drugs in the past month (3.5% of males and 2.8% of females who initiated any of The independent variable 'family substance use' refers to family member's 'alcohol problem history', 'smoking 4+ cigarettes/day' and 'using marijuana' and each family substance use variable corresponds to the age of onset variable of the same substance.
b Hazard ratio and 95% confidence interval from an unadjusted Cox proportional hazards regression model. The independent variable 'Family substance use' refers to family member's 'alcohol problem history,' 'smoking 5+ cigarettes/day' and 'using marijuana' and each family substance use variable corresponds to the past 30-day use variable of the same substance.
three substances at ages 10-12 compared with 0.6% of both males and females who initiated at age 17) (not in tables).
DISCUSSION
Two separate but related frameworks for examining age of onset have implications for our findings and for understanding the relationship between age of onset of alcohol, tobacco or marijuana, the relationship to current use, and to current polysubstance use among male and female young people in Mexico. One framework proposes that differences in time and context of substance use contribute to its early use, and that the earliest onset of any substance use would better serve prevention efforts than examining specific drugs or sequences of drug use. Researchers reached this conclusion after comparing prevalence and order of drug use initiation in 17 countries and finding variations in the prevalence of substance use in different contexts and cultures (Degenhardt et al., 2010; Vanyukov et al., 2012) . A second framework proposes, similarly, that many factors influence age of onset and limit the predictive value of age of onset as a risk factor for later use or misuse. These factors include context of first use, type of use, timing of use, increasing age, family substance use, other drug use, parental education externalizing behaviors and conduct problems (King and Chassin, 2007; Stone et al., 2012; Johnston et al., 2014) . Applying these frameworks to our findings, there are a number of cultural and contextual factors in Mexico that may be contributing to alcohol, tobacco or marijuana use among young people.
Our study found alcohol onset was earlier than tobacco or marijuana onset with the largest proportion of males and females initiating alcohol at age 15, tobacco at ages 15-16 and marijuana at ages 16-17. These findings support other research showing earlier alcohol than tobacco or marijuana initiation in Mexico (Benjet et al., 2007; Villatoro-Velázquez et al., 2011; Ayers et al., 2012; Health Ministry, 2012a , 2012b , 2012c ). In our study over twice as many youths initiated use at age 15 than at age 14 for all three substances. Our findings that earlier onset of alcohol, tobacco or marijuana was related to both current use and heavier current use are similar to findings in USA showing earlier onset of alcohol, tobacco or marijuana associated with later heavier drinking (Hingson and Zha, 2009; Morean et al., 2012; Moss et al., 2014) , daily smoking (Hu et al., 2006; Buchmann et al., 2013) and daily marijuana use (Moss et al., 2014) . Both males and females in our study who used alcohol, tobacco and marijuana were more likely to initiate alcohol use earlier than either tobacco or marijuana, or to initiate alcohol and tobacco during the same year. Although these findings could be interpreted as supporting the sequential initiation pattern of alcohol and tobacco preceding marijuana use (Kandel and Faust, 1975; Behrendt et al., 2012) , another explanation for prevalence of use among Mexican youths is that adolescent moderate alcohol use is socially accepted and not considered deviant or problem behavior (Villatoro et al., 1998; Felix-Ortiz et al., 2001) . This cultural value has also been suggested as a reason for the lower success rates of alcohol than cigarette or marijuana intervention strategies among Mexican American school children (Marsiglia et al., 2009) .
Our finding that an earlier age of onset of either alcohol, tobacco or marijuana was associated with current polysubstance use of the three substances is similar to findings of young people in other countries indicating combinations of alcohol, tobacco and marijuana are most often used by current polysubstance users (Olszewski et al., 2010; Agrawal et al., 2012; White et al., 2013) . There were few cocaine or other drug users in our study but an earlier age of onset of alcohol, tobacco or marijuana was associated with using cocaine and other drugs in the past month. In USA, a study of alcohol, tobacco and marijuana polysubstance use and outcomes found early onset of a substance was not always associated with later use and the authors point to potential contextual and cultural factors influencing the prevalence of the three substances among young people (Moss et al., 2014) . The authors argue that differences in availability of alcohol, tobacco and marijuana are related to illegal drugs being associated with early onset of alcohol and marijuana, and because alcohol and tobacco distribution is culturally accepted and legally regulated in USA, while marijuana distribution is illegal, early exposure to the illegal marijuana market is related to increased availability to other illegal drugs (Moss et al., 2014) .
Although the legal age for drinking in Mexico is 18, alcohol is widely available and easily attainable by youths with little age verification. There are opportunities to drink at establishments offering incentives for increased consumption (Medina-Mora, 2007; ReidlMartinez and Gonzlez-Gonzalez, 2012) , and sales allowing for consumption at all price points. Other contextual and cultural factors also provide normative settings for early onset. Drinking settings in Mexico include familial special events such as parties, baptisms and the cultural celebration of quinceaños, parties celebrating turning age 15 (Medina-Mora, 2007) . Studies in USA also suggest that because Mexican Americans have a strong familial orientation, drinking at these special events may facilitate underage drinking and tolerance (Foley et al., 2004) . Family substance use is another contextual factor associated with earlier onset. A well-documented international literature indicates parent and sibling alcohol use and alcohol problem histories associated with earlier alcohol onset, later heavier use and misuse among young people (Ryan et al., 2010; Mares et al., 2011) , and parental smoking associated with earlier smoking onset (Hill et al., 2005; Gilman et al., 2009 ). In our study family substance use problems were associated with earlier age of onset of alcohol, tobacco or marijuana among both males and females and other studies in Mexico also show parental and sibling use of marijuana and other illicit drugs associated with adolescent use and onset of use (Latimer et al., 2004; Benjet et al., 2007; Bojorquez et al., 2010) .
This study is the first to report on the relationship between age of onset and later use of the same substance, and the relationship between age of onset and current polysubstance use among male and female young people in Mexico. As hypothesized the findings show that both males and females exposed to substance use in the family had an earlier age of onset, that earlier use among both males and females was associated with later heavier use, and that early onset of any of the three substances was associated with current use as well as other drug use. One explanation for the relatively small gender differences in use of alcohol, tobacco or marijuana may be changing cultural values about gender roles, alcohol use and other drug use among Mexican young people. Our findings warrant further study about gender roles and other cultural values in the Mexican context that can inform future research and focused programmatic efforts for Mexican young people and potentially also for Mexican American young people.
There are a number of strengths and limitations to our study. The results are from a large, comprehensive sample of young people completing a survey as they transition into their first year of university. While our study had very high participation rates, students who did not participate in the surveys may have different substance use patterns. Although the substance use of these public university students may differ from students entering private universities or from young people not attending university, the findings from a study of private and public university students in the same age group as participants in this study report similar prevalence of ever drinkers (Mora-Ríos and Natera, 2001) suggesting that our findings of prevalence of alcohol use are similar to other Mexican youths of the same age group. Previous research shows that over time, participants tend to report increasingly older ages of initiation (Parra et al., 2003) . By interviewing young people close to the age of initiation, our study likely provides reliable information about initiation of alcohol and tobacco. However, students may have under reported substance use including marijuana and other drug use because of concern about anonymity and the data being part of their medical record. Although we refer to cultural events such as quinceaños and other cultural celebrations as settings for alcohol use we did not collect information about use at these events. Future research should consider the impact of cultural factors including familismo.
CONCLUSIONS
This is the first study among Mexican youths to examine age of onset of alcohol, tobacco or marijuana and associations with current use; and age of onset of alcohol, tobacco or marijuana and current polysubstance use. Further research on the sequence of alcohol, tobacco and marijuana use and polysubstance use among male and female young people in Mexico and other settings is needed. Since the sequence is neither unchanging in any one setting nor constant across settings, prevention and intervention efforts would benefit from more research focusing on variations in influences on contextual and cultural factors contributing to earlier use, continued use and polysubstance use among young people.
